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cuit board, which 1s provided with two sets of circuits; a base
seat; a connection portion connected to a front end of the
base seat, and provided with top and bottom surfaces respec-
tively provided with two connection interfaces including
two rows of electrical connection points electrically con-
nected to the two sets of circuits, one pair of electrical
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nected together through the circuit board, and a shape of the
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fitting slot provided on the base seat. The circuit board 1s it
with and locks the fitting slot. A combination of the bidi-
rectional duplex electrical connector and a docking electrical
connector 1s also provided.
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BIDIRECTIONAL DUPLEX ELECTRICAL
CONNECTOR HAVING CIRCUIT BOARD
AND COMBINATION OF THE
BIDIRECTIONAL DUPLEX ELECTRICAL

CONNECTOR AND DOCKING ELECTRICAL
CONNECTOR

This application 1s a Divisional Application of U.S. patent
application Ser. No. 14/742,072, filed on Jun. 17, 2013, now
issued as U.S. Pat. No. 10,074,947 B2 on Sep. 11, 2018.

BACKGROUND OF THE INVENTION

Field of the Invention

The 1nvention relates to an electrical connector, and more
particularly to an electrical connector for bidirectionally
electrical connections.

Related Art

The universal serial bus (USB) 1s the most popular signal
transmission specification in the modern computer appara-
tus. The connector socket and the transmission cable satis-
tying this specification can make the peripheral apparatus,
such as a mouse, a keyboard or the like, which 1s externally
connected to the computer, be immediately plugged and
played.

At present, the USB 2.0 and USB 3.0 specifications are
used. As shown 1n FIG. 1, the conventional USB 2.0 male
plug 90 includes a plastic base 91 and a metal housing 92.
The metal housing 92 covers the plastic base 91, and a
connection space 93 1s formed between the metal housing 92
and the plastic base 91. Only one surface of the plastic base
91 1s formed with one row of connection points 94 exposed
to the connection space 93. At present, the specifications
specified by the USB Society are listed in the following. The
overall height “1” 1s equal to 4.5 mm, the half height “”
corresponding to the connection space 93 1s equal to 2.25
mm, and the height “k™ of the connection space 1s equal to
1.95 mm.

At present, one surface of the tongue of the USB 2.0
socket has one row of connection points. In use, the USB 2.0
plug has to be correctly inserted so that the connection points
of the plug and the socket can be aligned and electrically
connected together. In order to ensure the electrical connec-
tion to be established when the USB plug 1s inserted,
mistake-proof designs, as shown in FIG. 1A, are provided on
the socket and the plug. The normal direction corresponds to
the mark 97, formed on one surface of the handle 96
connected to the USB 2.0 male plug 90, facing upwards. At
this time, the connection point 94 faces upwards. When the
plug 1s iserted in the normal direction, the plug can be
clectrically connected to the socket. As shown 1 FIG. 1B,
the USB plug cannot be reversely mserted into the socket, so
that the electrical connection after the insertion can be
ensured. The user usually randomly inserts the plug into the
socket, so the possibility of failing to insert the plug 1s equal
to V2. So, the user usually has to insert the plug twice, and
the 1nconvenience in use 1s caused.

As shown 1n FIG. 2, the conventional USB 2.0 socket 80
includes a plastic base 81, a metal housing 83 and one row
of terminals 87. The front end of the plastic base 81 1is
integrally formed with a horizontally extending tongue 82.
The metal housing 83 1s positioned at the front end of the
plastic base 81 to form a connection slot 84. The tongue 82
1s located at the lower section of the connection slot 84. The
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one row ol four terminals 87 1s fixed to the plastic base 81,
extends frontwards and 1s arranged on the tongue 82. A

projecting connection point 88 1s formed near a distal end of
the terminal 87.

In order to match with the mistake-proof design of the
male plug, the USB socket 80 has the following dimensions.
The height “0” of the connection slot 1s equal to 5.12 mm;
the thickness “p” of the tongue 1s equal to 1.84 mm; the
height “s” above the tongue 1s equal to 0.72 mm; and the
height “q” below the tongue 1s equal to 2.56 mm Thus, the
USB 2.0 male plug 90 has to be inserted with the connection
point 94 facing downwards, so that the connection space 93
and the tongue 82 are {it and positioned with each other. The
half height “1”” (2.25 mm) 1s fit with the height *“q” (2.56 mm)
below the tongue. The reverse USB male plug 90 cannot be
inserted. In addition, the horizontal distance “t” from the
insert end 86 of the positioning plane of the connection slot
84 to the first connection point 88 of the first terminal 1s
equal to 3.5 mm.

When the USB 2.0 male plug 90 is inserted into the USB
socket 80, the plug 90 and the socket 80 are tightly fit with
cach other according to the height “k™ (1.95 mm) of the
connection space and the thickness “p” (1.84 mm) of the
tongue.

As shown 1n FIG. 2 A, the conventional USB 3.0 socket 85
has the structure and associated dimensions, which are
substantially the same as those of the USB 2.0 socket 80
except that the tongue 82 of the USB 3.0 socket 85 1s longer
and the front section thereof 1s formed with one row of five
second connection points 89, which cannot be elastically
moved. In addition, the horizontal distance “t” from the
insert end 86 of the positioning plane of the connection slot
84 to the first connection point 88 of the first terminal 1s
equal to 4.07 mm.

The structure and the associated dimensions of the USB
3.0 male plug are substantially the same as those of the USB
2.0 socket 80 except that the USB 3.0 plug additionally has
one row of five connection points, which project beyond the
connection space and can be elastically moved.

The conventional USB socket, either the USB 2.0 or 3.0
socket only has the contact pattern formed on one single
surface, and thus cannot allow the bidirectional insertion and
connection. However, 1f the USB socket 1s designed to allow
the bidirectional insertion and connection, the connection
points of the terminals have to be formed on two surfaces of
the tongue, the positioning of the bidirectionally inserted
USB male plug has to be ensured, and the four terminals 87
cannot be short-circuited. When the USB male plug is
inserted and 1ts metal housing touches the connection points
88 of the terminals 87 on one surface of the tongue, the short
circuit 1s caused to damage the USB socket. Due to the
above-mentioned problems, the manufacturers have encoun-
tered the bottleneck 1n developing this product.

The applicant has paid attention to the research and
development of the bidirectionally inserted and connected
USB socket and finally provides the improved structure to
overcome the above-mentioned problems and the pattern of
the tongue for the USB 3.0 socket.

The characteristics and structures of this divisional appli-
cation are mainly disclosed in FIGS. 21 to 32, and FIGS. 39,
40 and 47.

SUMMARY OF THE

INVENTION

A main object of the invention 1s to provide a bidirectional
duplex electrical connector provided with a circuit board so
that at least one pair of electrical connection points of two
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rows of electrical connection points with a same circuit are
clectrically connected together through the circuit board.

Another main object of the invention 1s to provide a
bidirectional duplex electrical connector, wherein front and
rear sections of two surfaces of a tongue are configured as
lower surfaces and upper surfaces with steps formed ther-
cbetween, so that upper and lower connection surfaces with
steps formed therebetween are formed to provide the better
bidirectional electrical connection.

Another main object of the invention 1s to provide a
bidirectional duplex electrical connector, which 1s provided
with a fitting slot, wherein a circuit board can be fit with and
lock the fitting slot.

Another main object of the invention i1s to provide a
bidirectional duplex electrical connector, wherein two sur-
taces of the rear section of the tongue are two high surfaces,
two surfaces of the front section of the tongue are two low
surfaces, and a side view of the tongue has a convex shape.

Another main object of the invention 1s to provide a
bidirectional duplex electrical connector, wherein two sur-
faces of a rear section of a tongue are 1n forms of upper
surfaces, two surfaces of a front section of the tongue are 1n
forms of lower surfaces, so that the tongue has the higher
structural strength.

Another object of the mvention 1s to provide a bidirec-
tional duplex electrical connector having a tongue with a
thick rear portion and a thinner front portion to enhance the
structural strength.

Another object of the invention 1s to provide a bidirec-
tional duplex electrical connector provided with a circuit
board, which 1s provided with a safety protection circuit to
achieve circuit safety.

To achieve the above-identified object, the nvention
provides a bidirectional duplex electrical connector, includ-
ing: a circuit board provided with two sets of circuits,
wherein the circuit board 1s provided with one or multiple
rows ol bonding points, and the one or multiple rows of
bonding points are electrically connected to the two sets of
circuits; a base seat; and a connection portion disposed on a
front end of the base seat, wherein the connection portion 1s
provided with top and bottom surfaces, multiple front sec-
tions of the top and bottom surfaces of the connection
portion are provided with lower two low surfaces, multiple
rear sections of the top and bottom surfaces of the connec-
tion portion are higher two high surfaces and closer to the
base seat than the front sections, the high surface of one of
the top and bottom surfaces of the connection portion 1s
higher than the low surface of the one of the top and bottom
surfaces of the connection portion to form a step between the
high surface and the low surface of the one of the top and
bottom surfaces, each of the top and bottom surfaces i1s
provided with a connection interface, each of the two
connection interfaces includes one row of electrical connec-
tion points, the one row of electrical connection points are
disposed on one of the high and low surfaces, the two rows
ol electrical connection points are respectively electrically
connected to the two sets of circuits of the circuit board, at
least one pair of electrical connection points of the two rows
of electrical connection points with a same circuit are
clectrically connected together through the circuit board,
and a shape of the connection portion allows one docking
clectrical connector to be dual-positionally and bidirection-
ally docked for positioning.

The invention further provides a bidirectional duplex
clectrical connector, including: a circuit board, wherein the
circuit board 1s provided with two sets of circuits, a rear
section of the circuit board 1s provided with one or multiple
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rows ol bonding points, and the one or multiple rows of
bonding points are electrically connected to the two sets of
circuits; a base seat; a connection portion, wherein the
connection portion 1s connected to and disposed on a front
end of the base seat, the connection portion 1s provided with
top and bottom surfaces, each of the top and bottom surfaces
1s provided with a connection interface, each of the two
connection interfaces includes one row of electrical connec-
tion points, the two rows of electrical connection points are
respectively electrically connected to the two sets of circuits
of the circuit board, at least one pair of electrical connection
points of the two rows of electrical connection points with
a same circuit are electrically connected together through the
circuit board, and a shape of the connection portion allows
one docking electrical connector to be dual-positionally and
bidirectionally docked for positioning; and a fitting slot
provided on the base seat, wherein the circuit board 1s fit
with and locks the fitting slot, and the one or multiple rows
of bonding points are exposed out of the fitting slot.

The mvention further provides a bidirectional duplex
clectrical connector, including: a circuit board provided with
two sets ol circuits, wherein the circuit board 1s provided
with one or multiple rows of bonding points, and the one or
multiple rows of bonding points are electrically connected to
the two sets of circuits; a base seat; and a tongue, wherein
the tongue 1s provided on a front end of the base seat, a front
section and a rear section of top and bottom surfaces of the
tongue are flat surfaces, each of the top and bottom surfaces
of the tongue 1s provided with a connection interface, each
of the two connection interfaces includes one row of elec-
trical connection points, the two rows of electrical connec-
tion points are respectively arranged and exposed, and 1n flat
surface contact with and fixed to and only provided on top
and bottom flat surfaces of the front section of the tongue,
the two rows of electrical connection points are respectively
clectrically connected to the two sets of circuits of the circuit
board, at least one pair of electrical connection points of the
two rows of electrical connection points with a same circuit
are electrically connected together through the circuit board,
and a shape of the tongue allows one docking electrical
connector to be dual-positionally and bidirectionally docked
for positioning.

wherein the circuit board 1s provided with a safety pro-
tection circuit, the safety protection circuit 1s electrically
connected to at least one pair of electrical connection points
of the two rows of electrical connection points, and the
safety protection circuit 1s provided with a circuit safety
protection device and/or multiple safety circuit electrical
clements to achieve circuit safety.

With the above-mentioned structure, the following advan-
tages can be achieved.

1. The upper and lower connection surfaces may be
disposed on the front and rear sections of the two surfaces
of the two surfaces of the tongue with a step formed
therebetween, thereby providing the better bidirectional
electrical connection. In addition, the two surfaces of the
rear section of the tongue are in the forms of upper surtaces,
and the two surfaces of the front section of the tongue are 1n
the forms of lower surfaces, so that the tongue structure has
the better strength.

2. The mvention 1s provided with a circuit board so that
at least one pair of electrical connection points of two rows
of electrical connection points with a same circuit are
clectrically connected together through the circuit board.

3. The mvention 1s provided with a circuit board, which
1s provided with a safety protection circuit to achueve circuit
safety.
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4. The mvention 1s provided with a fitting slot, and a
circuit board can be {it with and lock the fitting slot.

Further scope of the applicability of the present invention
will become apparent from the detailed description given
hereinafter. However, 1t should be understood that the
detailed description and specific examples, while indicating
preferred embodiments of the invention, are given by way of
illustration only, since various changes and modifications
within the spirit and scope of the mmvention will become

apparent to those skilled in the art from this detailed descrip-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood
from the detailed description given hereinbelow and the
accompanying drawings which are given by way of 1llus-
tration only, and thus are not limitative of the present
invention.

FIG. 1 1s a cross-sectional front view showing a conven-
tional USB 2.0 male plug.

FIG. 1A 1s a pictorial view showing the conventional USB
2.0 male plug, which 1s normally inserted and tilts down-
wards.

FIG. 1B 1s a pictorial view showing the conventional USB
2.0 male plug, which 1s reversely inserted and tilts upwards.

FIG. 2 1s a cross-sectional side view showing a conven-
tional USB 2.0 socket.

FIG. 2A 1s a cross-sectional side view showing a conven-
tional USB 3.0 socket.

FIG. 3 1s a pictonally exploded view showing a first
embodiment of the invention.

FIG. 4 1s a pictonally assembled view showing the first
embodiment of the invention.

FIG. 5 1s a cross-sectional side view showing the first
embodiment of the invention.

FIG. 6 1s a cross-sectional side view showing a usage state
of the first embodiment of the mvention.

FIG. 7 1s a cross-sectional side view showing the usage
state of the first embodiment of the invention.

FIG. 8 1s a cross-sectional side view showing the usage
state of the first embodiment of the invention.

FIG. 9 15 a cross-sectional side view showing the usage
state of the first embodiment of the mvention.

FIG. 10 1s a cross-sectional side view showing the usage
state of a second embodiment of the invention.

FIG. 11 15 a cross-sectional side view showing the usage
state of a third embodiment of the invention.

FIG. 12 1s a cross-sectional side view showing the usage
state of a fourth embodiment of the imnvention.

FIG. 13 1s a cross-sectional side view showing the usage
state of a fifth embodiment of the mvention.

FIG. 14 1s a cross-sectional side view showing the usage
state of a sixth embodiment of the invention.

FIG. 15 15 a cross-sectional side view showing the usage
state of a seventh embodiment of the invention.

FIG. 16 15 a cross-sectional side view showing the usage
state of an eighth embodiment of the invention.

FIG. 17 1s a pictonially exploded view showing a ninth
embodiment of the invention.

FIG. 18 15 a pictonially assembled view showing the ninth
embodiment of the invention.

FIG. 19 1s a pictonally exploded view showing a tenth
embodiment of the invention.

FI1G. 20 1s a pictornially assembled view showing the tenth
embodiment of the invention.
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FIG. 21 1s a pictorially exploded view showing an elev-
enth embodiment of the invention.

FIG. 22 1s a cross-sectional side view showing the elev-
enth embodiment of the invention.

FIG. 23 1s a pictorially assembled view showing a circuit
board and a plastic base according to the eleventh embodi-
ment of the mvention.

FIG. 24 1s a cross-sectional side view showing the usage
state of the eleventh embodiment of the invention.

FIG. 25 15 a cross-sectional side view showing the usage
state of the eleventh embodiment of the invention.

FIG. 26 1s a cross-sectional side view showing the usage
state of the eleventh embodiment of the invention.

FIG. 27 1s a cross-sectional side view showing a usage
state of a twelith embodiment of the invention.

FIG. 28 1s a cross-sectional side view showing a usage
state of a thirteenth embodiment of the invention.

FIG. 29 1s a cross-sectional side view showing a four-
teenth embodiment of the invention.

FIG. 30 1s a pictorially exploded view showing a fifteenth
embodiment of the invention.

FIG. 31 1s a pictonially exploded view showing a sixteenth
embodiment of the invention.

FIG. 32 1s a cross-sectional side view showing the six-
teenth embodiment of the invention.

FIG. 33 1s a pictonally cross-sectional view showing a
seventeenth embodiment of the invention.

FIG. 34 1s a cross-sectional side view showing the sev-
enteenth embodiment of the invention.

FIG. 35 1s a cross-sectional side view showing a usage
state of the seventeenth embodiment of the invention.

FIG. 36 1s a cross-sectional side view showing the usage
state of the seventeenth embodiment of the invention.

FIG. 37 1s a cross-sectional side view showing an eigh-
teenth embodiment of the invention.

FIG. 38 1s a cross-sectional side view showing a nine-
teenth embodiment of the invention.

FIG. 39 15 a cross-sectional side view showing a twentieth
embodiment of the invention.

FIG. 40 is a cross-sectional side view showing a 21%
embodiment of the invention.

FIG. 41 is a cross-sectional side view showing a 2274
embodiment of the invention.

FIG. 42 is a cross-sectional side view showing a 237
embodiment of the invention.

FIG. 43 is a pictorial view showing a 24” embodiment of
the 1vention.

FIG. 44 is a cross-sectional side view showing the 24”
embodiment of the invention.

FIG. 45 is a pictorial view showing a 257 embodiment of
the 1nvention.

FIG. 46 is a cross-sectional side view showing the 257
embodiment of the invention.

FIG. 47 is a pictorial view showing a 26” embodiment of
the 1nvention.

FIG. 48 is a pictorial view showing a 27" embodiment of
the 1nvention.

FIG. 49 is a pictorial view showing a 28” embodiment of
the 1vention.

DETAILED DESCRIPTION OF TH.
INVENTION

L1

The present invention will be apparent from the following
detailed description, which proceeds with reference to the
accompanying drawings, wherein the same references relate
to the same elements.
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Referring to FIGS. 3 to 5, the first embodiment of the
invention 1s a USB 2.0 socket, which may be connected to
the USB 2.0 male plug 90 and includes a plastic base 10, a
tongue 20, a metal casing 30 and two rows of first terminals
40.

The tongue 20 integrally projects beyond the front end of
the plastic base 10, and has a thinner front end and a thicker
rear end so that 1t 1s tapered from rear to front. Thus, the
tongue 20 1s stronger and cannot be easily broken.

The metal casing 30 1s formed with a connection slot 31.
The metal casing 30 1s disposed at the front end of the plastic
base 10 and covers the tongue 20 therein. The top surface
and the bottom surface of the rear section of the connection
slot 31 are formed with concave surtaces (also referred to as
lower surfaces) 32, so that the height of the rear section of
the connection slot 31 1s greater than that of the insert port.
The front end of the connection slot 31 1s formed with a
guide-in 1mclined surface 36.

Each row of first terminals 40 has four terminals. The first
terminal 40 includes an elastic arm 41, a fixing portion 42
and a pin 43. The fixing portion 42 1s positioned within the
plastic base 10. The elastic arm 41 extends toward the
connection slot 31 and 1s formed with a projecting first
connection point 44 projecting beyond one surface of the
tongue 20. The first connection points 44 of the two rows of
first terminals 40 respectively project beyond two surfaces
of the tongue 20.

The invention 1s characterized i1n that the spaces of the
connection slot 31 on two surfaces of the tongue 20 allow
the USB male plug to be bidirectionally inserted and posi-
tioned. In addition, when the USB male plug 1s inserted into
the connection slot 31 and reaches a horizontal position of
the first connection point 44 of the first terminal 40 with a
maximum 1inclined angle between the USB male plug and
the connection slot 31, a gap between the metal heusmg of
the USB male plug and the first connection point 1s greater
than 0.05 mm to prevent the short circuit.

To satisty the requirements on the bidirectionally electri-
cal connection and the elimination of the short circuit, the
length of the metal casing 30 of this embodiment i1s longer
than that of the prior art, the length of the tongue 20 of this
embodiment 1s shorter than that of the prior art, the first
connection point 44 shrinks back and the tongue 20 1is
thinner than that of the prior art. The designed dimensions
are listed 1n the following. The thickness “a’ of the front end
of the tongue 1s about 1 mm, the thickness “b” of the rear end
of the tongue 1s about 1.6 mm, the height “c” of the
connection slot 1s about 5.8 mm, the horizontal distance “d”
from the insert end 35 of the positioning plane of the
connection slot 31 to the first connection point 44 of the first
terminal 40 1s about 6.6 mm, and the heights “I” of the
spaces beside the two surfaces of the tongue range from
about 2.3 mm to 2.4 mm That 1s, the parameter “1” at the
front end of the tongue 1s equal to (5.8 mm-1 mm)/2=2 4
mm, and 1s gradually decreased toward the rear end of the
tongue. Because the parameter “I”” of the rear section of the
tongue still has to be greater than 2.3 mm, the concave
surface 32 1s provided.

The tongue of this embodiment 1s thinner than that of the
prior art, the tongue 20 1s configured to be tapered from rear
to front 1n order to enhance the structural strength.

The following operation description illustrates that the
metal housing 92 of the USB 2.0 plug 90 cannot touch the
first connection point 44 of the first terminal 40 when the
USB 2.0 plug 90 i1s slantingly inserted into the connection
slot 31 at any inclined angle. As shown in FIG. 6, the
connection point 94 of the USB 2.0 male plug 90 faces
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upwards and the USB 2.0 male plug 90 1s normally mserted
into the insert port and tilts downwards (the pictorial view
when the USB 2.0 male plug 90 1s normally mserted and tilts
downwards 1s 1llustrated in FIG. 1A). Thus, when the USB
2.0 male plug 90 1s 1nserted into the connection slot 31 and
reaches the horizontal position of the first connection point
44 of the first terminal 40 with a maximum inclined angle
between the male plug 90 and the connection slot 31, the
included angle “x” between the USB 2.0 male plug 90 and
the connection slot 31 1s about 11.5 degrees, the tongue 20
1s accommodated within the connection space 93 of the USB
male plug, and the gap “e” between the metal housing 92 and
the first connection point 44 on the top surface of the tongue
1s still greater than 0.3 mm to prevent the short circuit from
occurring. As shown in FIG. 7, when the USB 2.0 male plug
90 1s further inserted inwards and then gradually rotated to
be horizontal, the gap “e” 1s greater than 0.38 mm, and the
included angle “x” between the USB 2.0 male plug 90 and
the connection slot 31 1s equal to about 6.5 degrees. As
shown 1n FIG. 8, when the USB 2.0 male plug 90 1s further
inserted mwards to a predetermined position, the connection
point 94 of the USB 2.0 male plug 90 touches the first
connection point 44 of the first terminal on the bottom
surface of the tongue, the gap “e” 1s greater than 0.48 mm,
and the half height (2.25 mm) of the USB 2.0 male plug 90
can be fit and positioned with the space height “” (2.3 mm
to 2.4 mm) below the tongue 20. Although the rear end of the
tongue 20 1s thicker to decrease the space height “1”, the rear
section of the connection slot 31 1s formed with the concave
surface 32 to provide the compensation. Thus, the USB 2.0
male plug 90 still can be 1nserted 1nto the innermost end for
positioning. At this time, the included angle between the
USB 2.0 male plug 90 and the bottom surface of the
connection slot 31 1s equal to about 3 degrees. That 1s, the
USB 2.0 male plug 90 1s slantingly positioned within the
connection slot 31.

As shown 1 FIG. 9, the connection point 94 of the USB
2.0 male plug 90 faces downwards and the USB 2.0 male
plug 90 1s reversely inserted into the positioning state. At

this time, the gap “e” 1s also greater than 0.48 mm, and the

half height (2.25 mm) of the USB 2.0 male plug 90 1s fit and
positioned with the space height “I” (2.3 mm to 2.4 mm)
above the tongue 20.

According to the above-mentioned description, 1t 1s
obtained that, when the USB 2.0 male plug 90 is inserted
into the connection slot 31 for positioning, the essential
conditions that the metal housing 92 of the USB 2.0 male
plug 90 does not touch the first connection point 44 reside
in the thickness of the front section of the tongue 20 and the
height of the first connection point 44 projecting beyond the
front section of the tongue 20. Because the helgh‘[ “k” of the
connection space of the USB 2.0 male plug 90 1s equal to
1.95 mm and the first connection point 44 must have an
clastically movable height of about 0.3 mm, the thickness of
the front section of the tongue 20 cannot be greater than 1.55
mm 1n order to ensure that the metal housing 92 cannot
touch the first connection point 44.

However, the user may not insert the plug exactly hori-
zontally. If the insertion angle 1s too great, then the metal
housing 92 of the USB 2.0 male plug 90 touches the first
connection point 44 during the isertion process. The design

factors aflecting the maximum slanting insertion angle of the
USB 2.0 male plug 90 reside in the height “c” of the

connection slot and the horizontal distance “d” from the
insert end 35 of the positioning plane of the connection slot
31 to the first connection point 44 of the first terminal 40.
That 1s, the maximum inclined angle of mnserting the USB
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2.0 male plug 90 becomes smaller and the gap “e” becomes
greater as the height “c” of the connection slot gets smaller
and the horizontal distance “d” gets greater. This invention
ensures the safety gap “©” by increasing the horizontal
distance.

In this invention, the thickness of the tongue, the height
“c” of the connection slot and the horizontal distance “d”
from the isert end 35 of the positioning plane of the
connection slot 31 to the first connection point 44 of the first
terminal 40 are properly designed so that a whole new
structure 1s provided for the USB plug to be bidirectionally
inserted, connected and positioned without causing the short
circuit.

As shown in FIG. 10, the second embodiment of the
invention 1s almost the same as the first embodiment except
that the horizontal distance from the insert end of the
positioning plane of the connection slot 31 to the first
connection point 44 of the first terminal 40 1s shorter 1n this
embodiment. When the USB 2.0 male plug 90 is inserted
into the connection slot 31 and reaches the horizontal
position of the first connection point 44 of the first terminal
40 with the maximum inclined angle between the USB 2.0
male plug 90 and the connection slot 31, the included angle
“x” between the USB 2.0 male plug 90 and the connection
slot 31 1s equal to about 28 degrees, and the metal housing
92 touches the first connection point 44 on the bottom
surface of the tongue to cause the short circuit. This 1s an
incorrect embodiment, which mainly 1llustrates the short-
circuited condition.

As shown in FIG. 11, the third embodiment of the
invention 1s almost the same as the first embodiment except
that the horizontal distance from the insert end of the
positioning plane of the connection slot 31 of this embodi-
ment to the first connection point 44 of the first terminal 40
1s shorter and equal to about 3.55 mm. When the USB 2.0
male plug 90 1s inserted into the connection slot 31 and
reaches the horizontal position of the first connection point
44 of the first terminal 40 with the maximum inclined angle
between the USB 2.0 male plug 90 and the connection slot
31, the included angle “x” between the USB 2.0 male plug
90 and the connection slot 31 1s equal about 24.5 degrees,
and the gap “e” between the metal housing 92 and the first
connection point 44 on the top surface of the tongue 1s still
greater than 0.05 mm So, the electrical connector still can be
used without causing the short circuait.

As shown in FIG. 12, the fourth embodiment of the
invention 1s almost the same as the first embodiment except
that the thickness of the front end of the tongue of this
embodiment 1s increased and thus equal to about 1.3 mm,
and the height “c” of the connection slot 1s also increased
and equal to about 6.15 mm. When the USB 2.0 male plug
90 15 mserted into the connection slot 31 and reaches the
horizontal position of the first connection point 44 of the first
terminal 40 with the maximum inclined angle between the
USB 2.0 male plug 90 and the connection slot 31, the
included angle “x” between the USB 2.0 male plug 90 and
the connection slot 31 1s equal to about 14.5 degrees, and the
gap “e” between the metal housing 92 and the first connec-
tion point 44 on the top surface of the tongue 1s greater than
0.05 mm. The electrical connector still can be used without
causing the short circuit.

As shown 1n FIG. 13, the fifth embodiment of the inven-
tion 1s almost the same as the first embodiment except that
the length of the metal casing 30 of this embodiment 1s
shortened by 1 mm, and the first connection point 44 shrinks
back 0.3 mm. So, the horizontal distance “d” from the insert
end of the positioning plane of the connection slot 31 to the
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first connection point 44 of the first terminal 40 1s equal to
5.9 mm. When the USB 2.0 male plug 90 1s inserted into the
connection slot 31 and reaches the horizontal position of the
first connection point 44 of the first terminal 40 with the
maximum 1nclined angle between the USB 2.0 male plug 90
and the connection slot 31, the included angle “x” between
the USB 2.0 male plug 90 and the connection slot 31 1s equal
to about 13.5 degrees, and the gap “e” between the metal
housing 92 and the first connection point 44 on the top
surface of the tongue 1s greater than 0.27 mm.

As shown 1n FIG. 14, the sixth embodiment of the
invention 1s almost the same as the first embodiment except
that the length of the metal casing 30 of this embodiment 1s
lengthened by 0.5 mm and the front end of the metal casing
30 1s bent outwards to form a guide-in inclined surface 36.
So, the horizontal distance “d” from the insert end of the
positioning plane of the connection slot 31 to the first
connection point 44 of the first terminal 40 1s equal to 7.1
mm. When the USB 2.0 male plug 90 1s mserted into the
connection slot 31 and reaches the horizontal position of the
first connection point 44 of the first terminal 40 with the
maximum 1nclined angle between the USB 2.0 male plug 90
and the connection slot 31, the included angle “x” between
the USB 2.0 male plug 90 and the connection slot 31 1s equal
to about 11.2 degrees, and the gap “e” between the metal
housing 92 and the first connection point 44 on the bottom
surface of the tongue 1s greater than 0.3 mm.

As shown 1n FIG. 15, the seventh embodiment of the
invention 1s almost the same as the sixth embodiment except
that the length of the metal casing 30 of this embodiment 1s
shortened and the tongue 20 1s lengthened. Thus, when the
USB 2.0 male plug 90 1s mnserted into the connection slot 31
and reaches the first connection point 44 of the first terminal
40 with the too large inclined angle between the USB 2.0
male plug 90 and the connection slot 31, the distal end of the
clastic arm of the first terminal 40 does not press against the
tongue 20 because the tongue 20 1s forced and bent. So, the
first connection point 44 on the bottom surface of the tongue
1s kept unmoved and hidden into the tongue 20. Thus, the
metal housing 92 further cannot touch the first connection
point 44 on the bottom surface of the tongue.

As shown m FIG. 16, the eighth embodiment of the
invention 1s almost the same as the first embodiment except
that the front section of the elastic arm 41 of the first terminal
40 of this embodiment 1s reversely bent to form the first
connection point 44 projecting beyond one surface of the
tongue 20. Thus, when the USB 2.0 male plug 1s inserted for
electrical connection, the elastic arm 41 of the first terminal
40 1s elastically moved forwardly 1n a smoother manner.

As shown 1n FIGS. 17 and 18, the ninth embodiment of
the mvention 1s almost the same as the first embodiment
except that the front of the first connection point 44 of the
clastic arm 41 of the first terminal 40 of this embodiment 1s
formed with a guiding inclined surface 435 with the narrower
plate surface. The guiding inclined surfaces 45 of the elastic
arms 41 of the two rows of first terminals 40 are staggered
in a left-to-right direction and have pre-loads pressing
against the tongue 20. With this design, the first terminal 40
has the better elasticity, and the guiding inclined surfaces 45
of the two rows of first terminals 40 are staggered in the
left-to-right direction to have the lager elastic moving space.
However, the drawback i1s that the first connection point 44
of the first terminal 40 1s still synchronously moved when
the nsertion inclined angle of the USB 2.0 male plug 1s too
large to force and bend the tongue. Thus, the metal housing
92 may easily touch the first connection point 44 on one
surface of the tongue.
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As shown 1n FIGS. 19 and 20, the tenth embodiment of
the invention 1s almost the same as the first embodiment
except that the tongue 20 of this embodiment 1s an mnsulating
flat plate, such as a glass fiber plate, having the good
structural strength. Four lengthwise through holes 23
extending 1n the same direction as that of the elastic arm 41
of the first terminal 40 are disposed on the tongue. Each of
the two surfaces of the tongue 1s formed with a bonding pad
24 1n back of each through hole 23. Two sides of the rear
section of the tongue are formed with two notches 25,
respectively. The plastic base 10 has an upper seat 15 and a
lower seat 12. Two engaging blocks 13 are formed on two
iner sides of the lower seat 12, respectively.

During assembling, the fixing portions 42 of the two rows
of first terminals 40 are bonded to the bonding pads 24, the
notches 25 of the tongue 20 are engaged with the engaging
blocks 13 of the lower seat 12, and then the upper seat 15
covers the lower seat 12. Finally, the metal casing 30 1s {it
with and fixed to the front end of the plastic base 10.

As shown 1in FIGS. 21 to 23, the eleventh embodiment of
the invention 1s a USB 3.0 socket, which may be electrically
connected to a USB 3.0 male plug and includes a plastic base
10, a tongue 20, a metal casing 30, two rows of second
terminals 50 and two rows of first terminals 40.

The base seat in the claims 1s the plastic seat 10 1n this
embodiment.

The front end of the plastic base 10 1s integrally formed
with a frontwardly projecting tab 18, a transversal {itting slot
19 1s provided 1n the plastic seat 10 and the tab 18, and a
lower cover 17 covers the bottom of the plastic base 10.

As shown 1n FIG. 23, the rear section of the tongue 20 1s
the tab 18 integrally formed with the plastic base, and the
front section of the tongue 20 1s a circuit board 210. The tab
18 1s thicker than the circuit board 210. So, the front section
of the tongue 20 1s a thinner flat plate body 201, top and
bottom surfaces of the thinner tlat plate body are two thinner
and lower (depressed) low surfaces (front-section surfaces)
26, the rear section of the tongue is a thicker flat plate body
202, top and bottom surfaces of the thicker flat plate body
are two thicker and higher (projecting) high surfaces (rear-
section surfaces) 27, and a step 29 1s formed between the low
surface 26 and the high surface 27, so that the cross-
sectional side view of the tongue 20 forms a convex shape.
Each of the front sections of the two surfaces of the circuit
board 210 1s separately arranged with five second connec-
tion points 211, each of the rear sections of the two surfaces
1s separately arranged with five bonding points 212. Each
second connection point 211 1s connected to one bonding
point 212 via a trace 213. Fach bonding point 212 1s bonded
to a pin 216. In addition, four through holes 214 are formed
on the circuit board. The circuit board 210 1s assembled and
fixed into the plastic base 10 from the rear side. The front
section of the circuit board 210 passes through the fitting slot
19 of the tab 18 and projects beyond the front end of the tab
18 to form the front section of the tongue 20.

The front and rear sections of the top and bottom surfaces
ol the tongue 18 are flat surfaces, and the connection portion
in the claims 1s the tongue 18 1n this embodiment.

The top and bottom surfaces of the thicker flat plate body
202 of the rear section of the tongue 20 are depressed and
provided with one row of concave portions 181 or through
holes 182.

The two rows of second terminals 50 are respectively
arranged on the top and bottom surfaces of the circuit board
210. Each second terminal i1s provided with the second
connection point 211, the circuit 213 and the pin 216. The
second connection points 211 of the two rows of second

5

10

15

20

25

30

35

40

45

50

55

60

65

12

terminals 50 are respectively arranged and exposed and in
flat surface contact with and fixed to the low surfaces 26 of
the top and bottom surfaces of the tongue. The second
connection points 211 are not lower than the highest surfaces
of the front sections of the top and bottom surfaces of the
tongue. The two rows of second connection points 211 are
two rows of low-surface connection points (front-section-
surface electrical connection point). The two rows of second
terminals 50 are two rows of low-surface terminals. So, the
front sections and the rear sections of the top and bottom
surfaces of the tongue are different connection structures.

A connection slot 31 1s formed 1nside the metal casing 30.
The metal casing 30 1s disposed at the front end of the plastic
base 10 and covers the tongue 20 therein. The inner section
of the connection slot 31 1s formed with the concave surface
32. The front end of the insert end 35 of the positioning
plane of the connection slot 31 i1s formed with a guide-in
inclined surface 36.

In addition, the invention 1s provided with a locking
structure 60. The locking structure 60 1s provided on top and
bottom sides or leit and right sides of the connection slot 31.
The locking structure 60 can lock a locking portion of the
docking electrical connector to prevent the docking electr-
cal connector from escaping in a direction opposite to a
docking direction. The locking structure 60 includes mul-
tiple resilient snaps 62 integrally connected to the metal
shell 30, and the resilient snap 62 1s provided with a snap
621 projecting toward the connection slot 31.

Each row of first terminals 40 has four terminals. The first
terminal 40 has an elastic arm 41, a fixing portion 42 and a
pin 43. The fixing portion 42 1s positioned within the plastic
base 10. The elastic arm 41 extends toward the connection
slot 31 and 1s formed with a projecting first connection point
44 projecting beyond the convex surface 27 of the tongue
20. That 1s, the two rows of {irst connection points 44 project
beyond the highest surfaces of the rear sections of the top
and bottom surfaces.

The two rows of first connection points 44 are two rows
of upper-surface connection points (rear-section-suriace
clectrical connection point), and the two rows of first ter-
minals 40 are two rows ol upper-surface terminals.

With the above-mentioned structure, upper and lower
connection surfaces and connection points may be disposed
on the front and rear sections of the two surfaces of the two
surfaces of the tongue with a step formed therebetween,
thereby providing the better bidirectional electrical connec-
tion. In addition, the two surfaces of the rear section of the
tongue are 1n the forms of upper surfaces, and two surfaces
of the front section of the tongue are in the forms of lower
surfaces, so that the tongue structure has the better strength.

There are two rows of four first terminals 40. According
to the USB Association specification, the four first terminals
respectively transmit the ground (GND, circuit code 4)
signal, the low differential signal (D-, circuit code 2), the
low differential signal (D+, circuit code 3) and the power
(VBUS, circuit code 1) signal. D- and D+ are one pair of
signal terminals. The two rows of first connection points 44
have the same contact mterface and are vertically aligned.
The electrical connection points with the same circuit are
arranged reversely, so that the electrical connector can be
dual-positionally and bidirectionally electrically connected
to a docking electrical connector.

There are two rows of five second terminals 50. Accord-
ing to the USB Association specification, the five first
terminals respectively transmit RX+ (circuit code 6), RX-
(circuit code 5), ground (GND, circuit code 7), TX+ (circuit
code 9) and TX- (circuit code 8). RX+, RX—- and TX+, TX-
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are two pairs ol high differential signals. The two rows of
second connection points 211 have the same contact inter-
face and are vertically aligned. The electrical connection
points with the same circuit are arranged reversely, so that
the electrical connector can be dual-positionally and bidi-
rectionally electrically connected to a docking electrical
connector. The two rows of second connection points 211
have one pair of electrical connection points with the same
circuit (GND), circuit code of 7) are vertically aligned.

The one row of second connection points 211 and one row
of first connection points 44 arranged at front and rear
positions form the USB 3.0 contact interface specified by the
USB Association.

This embodiment 1s characterized in that the spaces of the
connection slot 31 on the two surfaces of the tongue 20
allow the USB 3.0 male plug to be bidirectionally inserted
and positioned. In addition, when the USB 3.0 male plug 1s
inserted into the connection slot 31 and reaches a horizontal
position of the first connection point 44 of the first terminal
40 with a maximum inclined angle between the USB 3.0
male plug and the connection slot 31, a gap between the
metal housing of the USB 3.0 male plug and the first
connection point 1s greater than 0.05 mm to prevent the short
circuit.

To satisty the requirements on the bidirectionally electri-
cal connection and the elimination of the short circuit, this
embodiment adopts the following designs. The thickness of
the circuit board of the front section of the tongue 1s equal
to about 0.6 mm; the thickness “a” of the front end of the tab
18 of the rear section of the tongue 1s equal to about 1.0 mm:;
the thickness “b” of the rear end of the tab 1s equal to about
1.6 mm; the height “c¢” of the connection slot 1s equal to
about 5.8 mm; the horizontal distance “d” from the insert
end 35 of the positioning plane of the connection slot 31 to
the first connection point 44 of the first terminal 40 1s equal
to about 6.6 mm; and the space height “1” beside the two
surfaces of the rear section of the tongue 1s equal to about 2.3
mm to 2.4 mm. That 1s, the parameter “1” of the front end of
the rear section of the tongue 1s equal to (5.8 mm-1 mm)/
2=2.4 mm, and 1s gradually decreased toward the rear end of
the tongue. Because the parameter “I” beside the two
surfaces of the rear section of the tongue 1s still greater than
2.3 mm, the concave surface 32 1s provided.

The following operation description illustrates that the
metal housing 92 of the USB 3.0 plug cannot touch the first
connection point 44 of the first terminal 40 when the USB
3.0 plug 1s slantingly inserted into the connection slot at any
inclined angle. As shown i FIG. 24, the dimensions and
specifications of the USB 3.0 plug 99 are almost the same as
those of the USB 2.0 plug 90 except that the USB 3.0 plug
99 additionally 1includes one row of five elastically movable
connection points 95, which can be elastically moved. The
USB 3.0 plug 99 1s provided with an insulation seat 91 and
a metal housing 92 covering the insulation seat 91. A fitting
space 93 1s formed 1n the metal housing 92. The fitting space
93 1s provided with a top surface and a bottom surface. The
insulation seat 91 1s integrally provided with at least one
connection plate 911 having a connection surface 912 form-
ing one ol the top surface and the bottom surface of the
fitting space 93. The connection surface 912 1s provided with
a front section and a rear section having different connection
structures. The rear section of the connection surface 1s
provided with one row of elastically movable connection
points 95, which are elastically movable up and down. When
the connection point 94 of the USB 3.0 male plug 99 faces
upwards and the USB 3.0 male plug 99 1s inserted into the
connection slot 31 and reaches the first connection point 44
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of the first terminal 40 with the maximum inclined angle
between the USB 3.0 male plug 99 and the connection slot
31, the included angle “x” between the USB 3.0 male plug
99 and the connection slot 31 1s about 11.5 degrees, the
tongue 20 1s accommodated within the connection space 93
of the USB 3.0 male plug 99, and the gap “e” between the
metal housing 92 and the first connection point 44 on the top
surface of the tongue 1s still greater than 0.3 mm to prevent
the short circuit from occurring. As shown in FIG. 25, when
the USB 3.0 male plug 99 is further inserted inwards and
then gradually rotated to be horizontal, the gap “e” 1s greater
than 0.38 mm, and the included angle “x” between the USB
3.0 male plug 99 and the connection slot 31 1s equal to about
6.5 degrees. As shown 1n FIG. 26, when the USB 3.0 male
plug 99 1s further inserted mmwards to a predetermined
position, the connection point 94 of the USB 3.0 male plug
99 touches the first connection point 44 of the first terminal
on the bottom surface of the rear section of the tongue, and
the elastically movable connection point 95 touches the
second connection point 211 on the bottom surface of the
front section of the tongue. At this time, the gap “€” is
greater than 0.48 mm, and the half height (2.25 mm) of the
USB 3.0 male plug 99 can be tightly fit and positioned with
the space height “1” (2.3 mm to 2.4 mm) below the tongue
20. Although the rear end of the tongue 20 1s thicker to
decrease the space height “1”, the rear section of the con-
nection slot 31 1s formed with the concave surface 32 to
provide the compensation. Thus, the USB 3.0 male plug 99
still can be 1nserted 1nto the 1nnermost end for positioning.

Similarly, when the connection point 94 of the USB 3.0
male plug 99 faces upwards and the USB 3.0 male plug 99
1s 1nserted for positioming, the state 1s also the same as that
mentioned hereinabove. Thus, detailed descriptions thereof
will be omitted.

According to the above-mentioned description, it 1is
obtained that, when the USB 3.0 male plug 99 is inserted
into the connection slot 31 for positioning, the essential
conditions that the metal housing 92 of the USB 3.0 male
plug 99 does not touch the first connection point 44 reside
in the thickness of the front end of the rear section of the
tongue 20 and the height of the first connection point 44
projecting beyond the rear section of the tongue 20. Because
the height “k™ of the connection space of the USB 3.0 male
plug 99 1s equal to 1.95 mm and the first connection point
44 must have an elastically movable height of about 0.3 mm,
the thickness of the front end of the rear section of the tongue
20 cannot be greater than 1.55 mm 1n order to ensure that the
metal housing 92 cannot touch the first connection point 44.

However, the user may not insert the plug exactly hori-
zontally. If the insertion angle 1s too great, then the metal
housing 92 of the USB 3.0 male plug 99 touches the first
connection point 44 during the insertion process. The design
factors aflecting the maximum slanting 1nsertion angle of the
USB 3.0 male plug 99 reside in the height “c” of the
connection slot and the horizontal distance “d” from the
insert end 35 of the positioning plane of the connection slot
31 to the first connection point 44 of the first terminal 40.
That 1s, the maximum inclined angle of mserting the USB
3.0 male plug 99 becomes smaller and the gap “e” becomes
greater as the height “c” of the connection slot gets smaller
and the horizontal distance “d” gets greater.

As shown in FIG. 27, the twelfth embodiment of the
invention 1s almost the same as the eleventh embodiment
except that the horizontal distance from the insert end of the
positioning plane of the connection slot 31 to the first
connection point 44 of the first terminal 40 of this embodi-
ment 1s shorter and equal to about 3.6 mm. When the USB
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3.0 male plug 99 1s mserted 1nto the connection slot 31 and
reaches the horizontal position of the first connection point
44 of the first terminal 40 with the maximum inclined angle
between the USB 3.0 male plug 99 and the connection slot
31, the included angle “x” between the USB 3.0 male plug
99 and the connection slot 31 1s equal to about 24 degrees,
and the gap “e” between the metal housing 92 and the first
connection point 44 on the top surface of the tongue 1is
greater than 0.05 mm. The electrical connector still can be
used without causing the short circuait.

As shown 1n FIG. 28, the thirteenth embodiment of the
invention 1s almost the same as the eleventh embodiment
except that the thickness of the front end of the rear section
of the tongue of this embodiment 1s increased and equal to
about 1.3 mm, and the height “c” of the connection slot 1s
also increased and equal to about 6.2 mm. When the USB
3.0 male plug 99 1s mnserted 1nto the connection slot 31 and
reaches the horizontal position of the first connection point
44 of the first terminal 40 with the maximum inclined angle
between the USB 3.0 male plug 99 and the connection slot
31, the included angle “x” between the USB 3.0 male plug
99 and the connection slot 31 i1s equal to about 16 degrees,
and the gap “©” between the metal housing 92 and the first
connection point 44 on the top surface of the tongue 1s still
greater than 0.05 mm. The electrical connector still can be
used without causing the short circuit.

As shown 1n FIG. 29, the fourteenth embodiment of the
invention 1s almost the same as the eleventh embodiment
except that the front section of the elastic arm 41 of the first
terminal 40 of this embodiment 1s reversely bent to form the
first connection point 44 projecting beyond one surface of
the tongue 20. Thus, when the USB 3.0 male plug 1s imnserted
for electrical connection, the elastic arm 41 of the first
terminal 40 1s elastically moved forwardly in a smoother
manner.

As shown 1n FIG. 30, the fifteenth embodiment of the
invention 1s almost the same as the eleventh embodiment
except that the plastic base 10 of this embodiment 1is
embedded with the circuit board 210 and then injection
molded to position the circuit board 210.

As shown 1n FIGS. 31 and 32, the sixteenth embodiment
ol the invention 1s almost the same as the eleventh embodi-
ment except that the front of the first connection point 44 of
the elastic arm 41 of the first terminal 40 of this embodiment
1s formed with a guiding inclined surface 45 with the
narrower plate surface. The guiding inclined surfaces 435 of
the elastic arms 41 of the two rows of {irst terminals 40 are
staggered 1n a left-to-right direction and have pre-loads
pressing against the tongue 20. With this design, the first
terminal 40 has the better elasticity, and the guiding inclined
surfaces 45 of the two rows of first terminals 40 are
staggered 1n the left-to-right direction to have the lager
clastic moving space. However, the drawback 1s that the first
connection point 44 of the first terminal 40 1s still synchro-
nously moved when the insertion inclined angle of the USB
3.0 male plug 1s too large to force and bend the tongue. Thus,
the metal housing 92 may easily touch the first connection
point 44 on one surface of the tongue.

The two rows of {irst connection points 44 are two rows
of upper-surface connection points, and the two rows of first
terminals 40 are two rows of upper-surface terminals.

In addition, two rows of second terminals 50 and the
tongue 20 are embedded into the plastic base 10 of this
embodiment and are positioned when the plastic base 10 1s
injection molded. The second terminal 30 has a second
connection point 54, which cannot be elastically moved, and
a pin 33 extending out of the plastic base 10. The tapered
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tongue 20 and the plastic base 10 are integrally formed. That
1s, the tongue 20 has the thinner front end and the thicker
rear end. The front section of the tongue 20 1s formed with
the thinner and lower concave surface 26, and the rear
section thereof 1s formed with the thicker and higher convex
surface 27. A step 29 1s formed between the concave surface
26 of the front section of the two surfaces of the tongue and
the convex surface 27 of the rear section, so that the
cross-sectional side view of the tongue 20 forms a convex
shape. The second connection points of the two rows of
second terminals 50 are respectively arranged on the con-
cave surfaces 26 of the front sections of the two surfaces of
the tongue. The first connection points 44 of the two rows of
first terminals 40 are respectively projectingly arranged on
the convex surfaces 27 of the rear sections of the two
surfaces of the tongue. The tongue 20 may also be referred
to as a connection portion since it 1s an nsulative portion
providing the connection function.

The two rows of second connection points 54 are two

rows ol lower-surface connection points, and the two rows
of second terminals 50 are two rows of lower-surface
terminals.

With the above-mentioned structure, upper and lower
connection surfaces and connection points may be disposed
on the front and rear sections of the two surfaces of the two
surfaces of the tongue with a step formed therebetween,
thereby providing the better bidirectional electrical connec-
tion. In addition, the two surfaces of the rear section of the
tongue are in the forms of upper surtaces, and two surfaces
of the front section of the tongue are in the forms of lower
surfaces, so that the tongue structure has the better strength.

As shown 1in FIGS. 33 and 34, the seventeenth embodi-
ment of the invention 1s a USB 2.0 socket, which includes
a plastic base 10, a tongue 20, a metal casing 30 and two
rows of first terminals 40.

The tongue 20 integrally projects beyond the front end of
the plastic base 10, and has a thinner front end and a thicker
rear end so that 1t 1s tapered from rear to front. Thus, the
tongue 1s stronger and cannot be easily broken.

The metal casing 30 1s formed with a connection slot 31.
The metal casing 30 1s disposed at the front end of the plastic
base 10 and covers the tongue 20 therein. The top surface
and the bottom surface of the insert port of the connection
slot 31 are formed with projections 37 projecting toward a
center of the connection slot. The vertical distance between
the projections 37 on the top and bottom surfaces 1s the
height h of the mnsert port. So, the height h of the nsert port
1s smaller than the height “c” of the connection slot 1nside
the insert port, so that the gap can be decreased when the
male plug 1s mserted for connection to prevent the wobble.
The projection 37 1s formed by reversely bending the front
end of the metal casing 30 toward the inside of the connec-
tion slot 31. In addition, the top surface and the bottom
surface of the front section of the connection slot 31 are
formed with two projections 38 extending from front to rear.

Each row of first terminals 40 has four terminals. The first
terminal 40 has an elastic arm 41, a fixing portion 42 and a
pin 43. The fixing portion 42 1s positioned within the plastic
base 10. The elastic arm 41 extends toward the connection
slot 31 and 1s formed with a projecting first connection point
44 projecting beyond one surface of the tongue 20. The first
connection points 44 of the two rows of first terminals 40
respectively project beyond the two surfaces of the tongue
20.

The designed dimensions are listed 1n the following. The
thickness “a” of the front end of the tongue 1s about 1 mm,
the thickness “b” of the rear end of the tongue 1s about 1.6




US 10,680,393 B2

17

mm, the height “c” of the connection slot 1s about 6 mm and
the height of the projection 37 1s 0.5 mm. So, the height h
of the insert port of the connection slot 1s 5.0 mm, the
horizontal distance “d” from the insert end 35 of the posi-
tioming plane of the connection slot 31 to the first connection
point 44 of the first terminal 40 1s equal to about 5.6 mm, and
the heights “1” of spaces beside the two surfaces of the
tongue are equal to about 2.5 mm to 2.2 mm That 1s, the
parameter “I” at the front end of the tongue 1s equal to (6
mm-1 mm)/2=2.5 mm, and 1s gradually decreased toward
the rear end of the tongue.

As shown 1n FIG. 35, the connection point 94 of the USB
2.0 male plug 90 faces upwards and the USB 2.0 male plug
90 1s normally 1nserted into the insert port and tilts down-
wards (the pictorial view when the USB 2.0 male plug 90 1s
normally inserted and tilts downwards 1s illustrated in FIG.
1A). Thus, when the USB 2.0 male plug 90 1s inserted into
the connection slot 31 and reaches the horizontal position of
the first connection point 44 of the first terminal 40 with a
maximum inclined angle between the male plug 90 and the
connection slot 31, the included angle “x” between the USB
2.0 male plug 90 and the connection slot 31 1s about 8.8
degrees, the tongue 20 1s accommodated within the connec-
tion space 93 of the USB male plug, and the gap “e” between
the metal housing 92 and the first connection point 44 on the
top surtace of the tongue 1s greater than 0.48 mm to prevent
the short circuit from occurring. As shown 1n FIG. 36, when
the USB 2.0 male plug 90 1s further inserted inwards and
then gradually rotated to be horizontal, the “e”

gap “e” 1s
increased because the USB 2.0 male plug 90 1s gradually
rotated to be horizontal so that the short circuit cannot be
turther caused. At this time, the included angle “x” between
the USB 2.0 male plug 90 and the connection slot 31 1s equal
to about 3.4 degrees and the USB 2.0 male plug 90 tilts
downwards and 1s slantingly positioned, and the half height
(2.25 mm) of the USB 2.0 male plug 90 can be {it and
positioned with the space height “t” (2.5 mm to 2.2 mm)
below the tongue 20. Although the rear end of the tongue 20
1s thicker to decrease the space height “1”, the USB 2.0 male
plug 90 can be fit with the connector because the USB 2.0
male plug 90 1s slantingly positioned.

The dashed line 1n FIG. 36 represents that the USB 2.0
male plug 90 1s mnwardly and reversely inserted from the
insert port with the connection point 94 facing downwards
and tilts upwards (FIG. 1B 1s a pictonial view showing the
convention USB 2.0 male plug, which 1s reversely inserted
and tilts upwards) and upwardly and slantingly positioned.
Because the connection slot 31 can make the USB 2.0 male
plug 90 be either normally 1nserted and tilt downwards or be
reversely mserted and tilt upwards so that the bidirectionally
iserted USB 2.0 male plug 90 can be slantingly positioned,
and the USB 2.0 male plug 90, which 1s normally inserted
and tilts downwards, and the USB 2.0 male plug 90, which
1s reversely inserted and tilts upwards, cross each other. So,
the maximum overlap area exists at the position of the insert
port of the connection slot, such that the height h of the insert
port can be decreased.

The feature of this embodiment resides 1n that the top
surface and the bottom surface of the insert port of the
connection slot 31 are formed with projections 37 to
decrease the height h of the insert port. Thus, the maximum
inclined angle of mserting the USB 2.0 male plug 90 can be
decreased to prevent the short circuit, decrease the insert gap
and prevent the wobble. In addition, two ribs 38, extending
from front to rear, are formed on the top surface and the
bottom surface of the front section of the connection slot 31
so that the above-mentioned eflect can be enhanced.
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Furthermore, because the tongue 20 1s tapered, the USB
2.0 male plug 1s inserted into the connection slot 31 and
slantingly positioned. This embodiment adopts the projec-
tion 37 to decrease the height of the insert port. Thus, when
the USB 2.0 male plug 90 1s inserted for connection, the
USB 2.0 male plug 90 can be connected at the insert port of
the connection slot and can be stably positioned.

As shown 1n FIG. 37, the eighteenth embodiment of the
invention 1s almost the same as the seventeenth embodiment
except that the thickness “a” of the front end of the tongue
20 of this embodiment 1s increased to 1.2 mm, the height of
the projection 37 1s decreased to 0.3 mm, and the height h
of the insert port 1s increased to 5.4 mm. At this time, the
positioning included angle “x” between the USB 2.0 male
plug 90 and the connection slot 31 1s equal to about 2.05
degrees.

As shown 1n FIG. 38, the nineteenth embodiment of the
invention 1s almost the same as the seventeenth embodiment
except that the thickness “b” of the rear end of the tongue 20
of this embodiment 1s decreased to 1.4 mm. At this time, the
positioning included angle “x” between the USB 2.0 male
plug 90 and the connection slot 31 1s equal to about 3.5
degrees.

As shown 1n FIG. 39, the twentieth embodiment of the
invention 1s a USB 3.0 socket, which 1s almost the same as
the seventeenth embodiment and the eleventh embodiment.
The design dimensions of this embodiment are listed 1n the
following. The thickness “a” of the front end of the tongue
1s equal to about 1 mm; the thickness “b” of the rear end of
the tongue 1s equal to about 1.6 mm; the height “c” of the
connection slot 1s equal to about 6 mm; and the height of the
projection 37 1s equal to 0.5 mm. So, the height h of the
isert port of the connection slot 1s equal to 5.0 mm, the
horizontal distance “d” from the 1nsert end 335 of the posi-
tioning plane of the connection slot 31 to the first connection
point 44 of the first terminal 40 1s equal to about 5.6 mm, and
the heights “1”” of the spaces beside the two surfaces of the
tongue are equal to about 2.5 mm to 2.2 mm. At this time,
the positioning included angle “x” between the USB 3.0
male plug 99 and the connection slot 31 1s equal to about 3.5
degrees. The solid line 1n FIG. 39 represents that the USB
3.0 male plug 99 1s normally inserted, tilts downwards and
1s then slantingly positioned, while the dashed line repre-
sents that the USB 3.0 male plug 99 1s reversely inserted,
tilts upwards and 1s then slantingly positioned.

As shown in FIG. 40, the 21°° embodiment of the inven-
tion 1s almost the same as the twentieth embodiment except
that the thickness “a” of the front end of the tongue 20 of this
embodiment 1s increased to 1.2 mm, the height of the
projection 37 1s equal to 0.3 mm, and the height h of the
insert port 1s equal to 5.4 mm. At this time, the positioning
included angle “x” between the USB 3.0 male plug 99 and
the connection slot 31 1s equal to about 2.05 degrees.

As shown in FIG. 41, the 22"¢ embodiment of the inven-
tion 1s a USB 2.0 socket, which 1s almost the same as the
seventeenth embodiment except that the height of the pro-
jection 37 of this embodiment 1s increased to 0.6 mm, and
the height h of the insert port 1s decreased to 4.8 mm. At this
time, the positioning included angle “x” between the USB
2.0 male plug 90 and the connection slot 31 1s equal to about
4.3 degrees.

As shown in FIG. 42, the 23’ embodiment of the inven-
tion is almost the same as the 22”¢ embodiment, wherein the
associated dimensions of the two embodiments are the same
except that this embodiment 1s a USB 3.0 socket.

As shown in FIGS. 43 and 44, the 24” embodiment of the

invention 1s almost the same as the seventeenth embodiment
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except that the top surface and the bottom surface of the
front section of the connection slot 31 of this embodiment
are respectively prodded to form two projecting strips. The
highest point of the front end of the projecting strip 1s the
projection 37. The projecting strip extends backwards to
form the rib 38, and the projecting level of the rib 38 1is
gradually decreased 1n a backward direction.

As shown in FIGS. 45 and 46, the 257 embodiment of the
invention 1s almost the same as the seventeenth embodiment
except that the projections 37 of this embodiment are two
projecting points prodded from the top surface and the
bottom surface of the front end of the connection slot 31.

According to the structure of the invention, it 1s possible
to ensure that the metal housing of the male plug does not
touch the first connection point of the first terminal when the
plug 1s bidirectionally mserted and connected to the socket.
The wobble gap between the mserted male plug and the
socket can be decreased, and the male plug can be stably
positioned. In addition, the gap for 1solating the male plug
from the first connection point 1s possibly enlarged to obtain
the maximum safety coeflicient for the inserted male plug,
and the electrical connection function 1s ensured to be stable
and relable.

As mentioned hereinabove, the gap between the male
plug and the first connection point 1s enlarged so that the
male plug may be inserted and removed with the maximum
product safety coeflicient. The enlarged gap can make the
male plug, the first connection point of the first terminal, the
metal housing and the tongue have the larger dimensional
tolerance, so that the product abnormality caused by the
dimension abnormality can be reduced, the possibility
caused by the product abnormality can be reduced, and the
yield can be significantly enhanced. Although many eflorts
have been done to increase the product safety coeflicient, 1t
1s 1mpossible to completely prevent the abnormal operation
when the dimension abnormality 1s caused or the male plug
1s 1mproperly operated to cause the male plug and the first
connection point of the first terminal to have the abnormal
condition. Thus, when the male plug and the first connection
point of the first terminal are short circuited, a built-in safety
protection circuit may be disposed on the circuit board or the
plug. The safety protection circuit includes power and
ground safety protection circuits, dedicated protection semi-
conductor chips, fuses, over-current protection elements,
clectrical elements with the rectifier functions, capacitors,
software, delay circuit designs, other electrical elements or
other operation means capable of preventing the short-
circuited condition. With the safety protection circuit, the
bidirectional electrical connector cannot damage the electric
property even 1 the plug i1s abnormally plugged and
removed so that the male plug and the first connection point
of the first terminal, which are short circuited instanta-
neously or for a long time, can be protected by the safety
protection circuit. Thus, when the male plug touches the first
connection point of the first terminal, the short-circuited
condition cannot occur. Even if the short-circuited condition
1s caused, no damage 1s caused.

In the bidirectional electrical connector having the short-
circuit proof mechanism of the invention 1n conjunction with
the general electronic circuit protection, the dual short-
circuit prool objects can be achieved so that the product
becomes safer and more reliable.

As shown in FIG. 47, the 26” embodiment of the inven-
tion includes a bidirectional electrical connector 1, a circuit
board 2 and a safety protection circuit 3.

The bidirectional electrical connector 1 1s almost the same
as each of the above-mentioned embodiments and can be
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bidirectionally electrically connected to the USB 2.0 male
plug. The bidirectional electrical connector 1 1s bonded to
the circuit board 2.

The safety protection circuit 3 includes a power and
ground circuit safety protection device 4, a dedicated pro-
tection semiconductor chip 5, a fuse 6, an over-current
protection element 7, an electrical element 8 with the
rectifier function, and another electrical element 9, which are
disposed on the circuit board 2. The safety protection circuit
3 1s electrically connected to the bidirectional electrical
connector 1. That 1s, multiple electrical connection points of
the top surface of the tongue of the bidirectional electrical
connector 1 and multiple electrical connection points of the
bottom surface thereof are correspondingly electrically con-
nected to the corresponding circuits of the satfety protection
circuit 3. Thus, the electrical connection points of the
multiple electrical connection points of the top and bottom
surfaces of the tongue of the bidirectional electrical connec-
tor 1 having the same circuit are electrically connected
together through the safety protection circuit 3. For the
turther explanation, for example, the same power circuits of
the top and bottom surfaces of the tongue of the bidirectional
clectrical connector 1 are electrically connected to the power
circuit of the safety protection circuit 3. So, the same power
circuits of the top and bottom surfaces of the tongue form the
electrical connection. The same grounding circuits of the top
and bottom surfaces of the tongue of the bidirectional
clectrical connector 1 are electrically connected to the
grounding circuit of the safety protection circuit 3. So, the
same grounding circuits of the top and bottom surfaces of
the tongue are electrically connected together. Other same
circuits are also electrically connected together through the
circuit board 1n a similar manner.

With the above-mentioned structure, when the USB 2.0
male plug 1s 1inserted 1nto or removed from the bidirectional
clectrical connector abnormally so that the metal housing of
the USB 2.0 male plug and the first connection point of the
first terminal touches each other, the safety protection device
3 prevents the short-circuited condition from occurring or
prevents the electrical damage from being caused even 1f the
short-circuited condition occurs.

As shown in FIG. 48, the 27” embodiment of the inven-
tion 1s a male plug 110 with a built-in safety protection
circuit 3, which may be the same as that of FIG. 47. Thus,
when the USB 2.0 male plug 110 is inserted into or removed
from the bidirectional electrical connector abnormally so
that the metal housing of the USB 2.0 male plug 110 and the
first connection point of the first terminal touches each other,
the safety protection device 3 prevents the short-circuited
condition from occurring or prevents the electrical damage
from being caused even i1f the short-circuited condition
OCCUrs.

As shown in FIG. 49, the 28”7 embodiment of the inven-
tion 1s almost the same as the ninth embodiment, wherein a
front end of the first connection point 44 of the elastic arm
41 of the first terminal 40 of this embodiment 1s formed with
a guiding 1inclined surface 45 having a narrower plate
surface, the first connection points 44 of the two rows of first
terminals correspond to each other in a vertical direction,
and the gmiding inclined surfaces 45 of the elastic arms 41
of the two rows of first terminals 40 are staggered 1n a left
to right direction and suspended without touching the tongue
20. In addition, the metal casing of this embodiment may be
similar to that of the seventeenth embodiment.

While the invention has been described by way of
examples and 1n terms of preferred embodiments, 1t 1s to be
understood that the mvention 1s not limited thereto. To the
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contrary, 1t 1s intended to cover various modifications.
Therefore, the scope of the appended claims should be
accorded the broadest mterpretation so as to encompass all
such modifications.

What 1s claimed 1s:

1. A bidirectional duplex electrical connector, comprising:

a circuit board provided with two sets of circuits, wherein

the circuit board 1s provided with one or multiple rows
of bonding points, and the one or multiple rows of
bonding points are electrically connected to the two
sets of circuits:

a base seat: and

a connection portion disposed on a front end of the base

seat, wherein the connection portion 1s provided with
top and bottom surfaces, multiple front sections of the
top and bottom surfaces of the connection portion are
two front-section surfaces, multiple rear sections of the
top and bottom surfaces of the connection portion are
provided with two rear-section surfaces and closer to
the base seat than the front sections, the rear-section
surface of one of the top and bottom surfaces of the
connection portion projects much more than the entire-
front-section surface of the one of the top and bottom
surfaces of the connection portion by a height to form
a step between the rear-section surface and the front-
section surface of the one of the top and bottom
surfaces, each of the top and bottom surfaces i1s pro-
vided with a connection interface, each of the two
connection interfaces comprises one row of electrical
connection points, the one row of electrical connection
points are disposed on one of the rear-section and
front-section surfaces, the two rows of electrical con-
nection points are respectively electrically connected to
the two sets of circuits of the circuit board, at least one
pair of electrical connection points of the two rows of
clectrical connection points with a same circuit are
clectrically connected together through the circuit
board, and a shape of the connection portion allows one
docking electrical connector to be dual-positionally and
bidirectionally docked for positioning.

2. The bidirectional duplex electrical connector according,
to claam 1, wherein each of the other ones of the rear-section
and front-section surfaces of the top and bottom surfaces of
the connection portion 1s turther provided with at least one
grounding electrical connection point.

3. The badirectional duplex electrical connector according
to claim 1, wherein the connection portion i1s a tongue, top
and bottom surfaces of the tongue are the top and bottom
surfaces of the connection portion, the two rows of electrical
connection points are respectively arranged and exposed,
and 1n tlat surface contact with and fixed to the two front-
section surfaces, and the two rows of electrical connection
points are not depressed from most projecting surfaces of the
front sections of the top and bottom surfaces of the connec-
tion portion; or wherein the connection portion 1s a tongue,
top and bottom surfaces of the tongue are the top and bottom
surfaces of the connection portion, the two rows of electrical
connection points are respectively arranged and exposed,
and 1 flat surface contact with and fixed to the two front-
section surfaces, the two rows of electrical connection points
are not depressed from most projecting surfaces of the front
sections of the top and bottom surfaces of the connection
portion, and each of the two rear-section surfaces is further
provided with at least one grounding rear-section-surface
clectrical connection point.

4. The bidirectional duplex electrical connector according,
to claim 3, wherein a front section of the tongue 1s a thinner
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plate body, top and bottom surfaces of the thinner body are
the two front-section surfaces, a rear section of the tongue 1s
a thicker flat plate body, top and bottom surfaces of the
thicker plate body are provided with the two rear-section
surfaces, and a side view of the tongue has a convex shape;
or wherein the two rows of electrical connection points are
formed on two rows of terminals, and the two rows of
terminals are embedded into and integrally plastic injection
molded with the tongue and the base seat.

5. The bidirectional duplex electrical connector according
to claim 1, wherein the circuit board 1s provided with a
safety protection circuit, the safety protection circuit 1s
clectrically connected to at least one pair of electrical
connection points of the two rows of electrical connection
points, and the safety protection circuit 1s provided with a
circuit safety protection device and/or multiple safety circuit
clectrical elements to achieve circuit safety; or wherein
clectrical connection points of the two rows of electrical
connection points with a same ground circuit and a same
power circuit are electrically connected together through the
circuit board; or wherein electrical connection points of the
two rows of electrical connection points with a same circuit
are electrically connected together through the circuit board;
or wherein the two rows of electrical connection points are
clectrical connection points with a same circuit and are
electrically connected together through the circuit board; or
wherein at least one pair of vertically aligned ones of the two
rows of electrical connection points have a same circuit and
are electrically connected together through the circuit board;
or wherein at least one pair of electrical connection points of
the two rows of electrical connection points with a same
circuit are arranged reversely.

6. The bidirectional duplex electrical connector according
to claim 1, wherein at least one pair of electrical connection
points of the two rows of electrical connection points with
a same circuit are arranged reversely; or wherein the two
rows of electrical connection points are electrical connection
points with a same circuit; or wherein the two rows of
clectrical connection points are electrical connection points
with a same circuit and at least one pair of electrical
connection points of the two rows of electrical connection
points with a same circuit are arranged reversely; or wherein
clectrical connection points of the two rows of electrical
connection points with a same circuit are arranged reversely;
or wherein the two rows of electrical connection points are
clectrical connection points with a same circuit and are
arranged reversely.

7. The bidirectional duplex electrical connector according
to claim 1, wherein the bidirectional duplex electrical con-
nector further comprises a connection slot disposed on the
front end of the base seat, the top and bottom surfaces of the
connection portion are disposed within the connection slot,
and the connection slot allows the docking electrical con-
nector to be dual-positionally and bidirectionally inserted for
positioning; or wherein the bidirectional duplex electrical
connector further comprises a connection slot disposed on
the front end of the base seat, the top and bottom surfaces of
the connection portion are disposed within the connection
slot, the connection slot allows the docking electrical con-
nector to be dual-positionally and bidirectionally inserted for
positioning, a locking structure i1s provided, the locking
structure 1s made of a metal material and 1s disposed on two
sides or left and right sides of the connection slot, and the
locking structure can lock a locking portion of the docking
clectrical connector to prevent the docking electrical con-
nector from escaping 1 a direction opposite to a docking
direction.
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8. The bidirectional duplex electrical connector according,
to claim 1, wherein the base seat 1s provided with a fitting,
slot, the circuit board 1s fit with and locks the fitting slot, and
the one or multiple rows of bonding points are exposed out
of the fitting slot; or wherein a rear section of the base seat
1s provided with a fitting slot, the circuit board 1s fit with and
locks the fitting slot, the one or multiple rows of bonding
points are exposed out of the fitting slot, and the fitting slot
covers and rests against top and bottom surfaces and left and
right side surfaces of the circuit board; or wherein the base
seat 1s provided with a fitting slot, the circuit board 1s fit with
and locks the fitting slot, the one or multiple rows of bonding
points are exposed out of the fitting slot, the fitting slot
extends to the connection portion, the circuit board 1s fit with
the connection portion, and the fitting slot covers and rests
against top and bottom surfaces and left and right side
surfaces of the circuit board.

9. The bidirectional duplex electrical connector according,
to claim 1, wherein a maximum thickness of the front
section of the connection portion 1s thin and a maximum
thickness of the rear section of the connection portion 1s
thicker; or wherein the connection portion and the base seat
are integrally formed together; or wherein the rear section of
the connection portion and the base seat are integrally
formed together; or wherein the connection portion and the
base seat are injection molded with a plastic material; or
wherein the rear section of the connection portion and the
base seat are injection molded with a plastic material.

10. The bidirectional duplex electrical connector accord-
ing to claim 9, wherein the connection portion 1s a tongue,
top and bottom surfaces of the tongue are the top and bottom
surfaces of the connection portion, a thickness of the front
section of the connection portion 1s smaller than 1.0 mm, and
a thickness of the rear section of the connection portion 1s
greater than 1.0 mm and smaller than 1.6 mm; or wherein the
connection portion 1s a tongue, top and bottom surfaces of
the tongue are the top and bottom surfaces of the connection
portion, a thickness of the front section of the connection
portion ranges from 0.6 mm to 1.0 mm, and a thickness of
the rear section of the connection portion 1s greater than 1.0
mm and smaller than 1.6 mm.

11. A bidirectional duplex electrical connector, compris-
ng:

a circuit board, wherein the circuit board 1s provided with
two sets of circuits, a rear section of the circuit board
1s provided with one or multiple rows of bonding
points, and the one or multiple rows of bonding points
are electrically connected to the two sets of circuits;

a base seat:

a connection portion, wherein the connection portion 1s
connected to and disposed on a front end of the base
seat, the connection portion 1s provided with top and
bottom surfaces, each of the top and bottom surfaces 1s
provided with a connection interface, each of the two
connection interfaces comprises one row of electrical
connection points, the two rows of electrical connec-
tion points are respectively electrically connected to the
two sets of circuits of the circuit board, at least one pair
of electrical connection points of the two rows of
clectrical connection pomnts with a same circuit are

clectrically connected together through the circuit
board, and a shape of the connection portion allows one
docking electrical connector to be dual-positionally and
bidirectionally docked for positioning; and
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a fitting slot provided on the base seat, wherein the circuit
board 1s fit with and locks the fitting slot, and the one
or multiple rows of bonding points are exposed out of
the fitting slot.

12. The bidirectional duplex electrical connector accord-
ing to claim 11, wherein the two sets of circuits are respec-
tively disposed on top and bottom surfaces of the circuit
board; or wherein the multiple rows of bonding points are
two rows of bonding points; or wherein the two sets of
circuits are respectively disposed on top and bottom surfaces
of the circuit board, the one or multiple rows of bonding
points are two rows ol bonding pads respectively disposed
on the top and bottom surtaces of the circuit board, and the
two rows of bonding points are respectively electrically
connected to the two sets of circuits.

13. The bidirectional duplex electrical connector accord-
ing to claim 11, wherein the fitting slot covers and rests
against top and bottom surfaces and left and right side
surfaces of the circuit board; or wherein the fitting slot 1s
provided on a rear section of the base seat, and the fitting slot
covers and rests against top and bottom surfaces and left and
right side surfaces of the circuit board; or wherein the fitting
slot 1s formed when the circuit board 1s embedded into,
integrally plastic injection molded with and fixed to the base
seat, and the fitting slot covers and rests against top and
bottom surfaces and left and right side surfaces of the circuit
board.

14. The bidirectional duplex electrical connector accord-
ing to claim 11, wherein the connection portion 1s a tongue,
top and bottom surfaces of the tongue are the top and bottom
surfaces of the connection portion, the two rows of electrical
connection points are respectively arranged and exposed,
and 1n flat surface contact with and fixed to and only
provided on the top and bottom surfaces of the front section,
the fitting slot extends to the tongue, the circuit board 1s fit
with the tongue, and the fitting slot covers and rests against
top and bottom surfaces and left and right side surfaces of
the circuit board; or wherein the connection portion 1s a
tongue, top and bottom surfaces of the tongue are the top and
bottom surfaces of the connection portion, the two rows of
clectrical connection points are respectively arranged and
exposed, and 1n flat surface contact with and fixed to and
only provided on the top and bottom surfaces of the front
section, the fitting slot 1s formed when the circuit board 1s
embedded into and integrally plastic injection molded with
the base seat and the tongue, the fitting slot extends to the
tongue, the circuit board 1s {it with the tongue, and the fitting
slot covers and rests against top and bottom surfaces and left
and right side surfaces of the circuit board.

15. The bidirectional duplex electrical connector accord-
ing to claim 11, wherein the two rows of electrical connec-
tion points are vertically aligned flat contact connection
terminals with an equal length; or the two rows of electrical
connection points are vertically aligned flat contact connec-
tion terminals; or wherein only one of the two connection
interfaces 1s electrically connected to the docking electrical
connector.

16. The bidirectional duplex electrical connector accord-
ing to claim 14, wherein the bidirectional duplex electrical
connector further comprises a metal shell covering the
tongue and fitting with and resting against top and bottom
surtaces and two side surfaces of the base seat to form
annular covering and resting; or wherein the bidirectional
duplex electrical connector further comprises a metal shell
covering the tongue and fitting with and resting against top
and bottom surfaces and two side surfaces of the base seat
to form annular covering and resting, and a locking structure
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1s provided, wherein the locking structure 1s integrally
disposed on two sides or left and right sides of the metal
shell, and the locking structure can lock a locking portion of
the docking electrical connector to prevent the docking
clectrical connector from escaping in a direction opposite to
a docking direction.

17. The bidirectional duplex electrical connector accord-
ing to claim 11, wherein the circuit board 1s provided with
a safety protection circuit, the safety protection circuit is
clectrically connected to at least one pair of electrical
connection points of the two rows of electrical connection
points, and the safety protection circuit 1s provided with a
circuit safety protection device and/or multiple satety circuit
clectrical elements to achieve circuit safety; or wherein
clectrical connection points of the two rows of electrical
connection points with a same ground circuit and a same
power circuit are electrically connected together through the
circuit board; or wherein electrical connection points of the
two rows of electrical connection points with a same circuit
are electrically connected together through the circuit board;
or wherein the two rows of electrical connection points are
clectrical connection points with a same circuit and are
clectrically connected together through the circuit board; or
wherein at least one pair of vertically aligned ones of the two
rows of electrical connection points have a same circuit and
are electrically connected together through the circuit board;
or wherein at least one pair of electrical connection points of
the two rows of electrical connection points with a same
circuit are arranged reversely.

18. The bidirectional duplex electrical connector accord-
ing to claim 11, wherein the bidirectional duplex electrical
connector further comprises a connection slot disposed on
the front end of the base seat, the top and bottom surfaces of
the connection portion are disposed within the connection
slot, and the connection slot allows the docking electrical
connector to be dual-positionally and bidirectionally
inserted for positioning; or wherein the bidirectional duplex
clectrical connector further comprises a connection slot
disposed on the front end of the base seat, the top and bottom
surfaces of the connection portion are disposed within the
connection slot, the connection slot allows the docking
clectrical connector to be dual-positionally and bidirection-
ally mserted for positioning, a locking structure 1s provided,
the locking structure 1s made of a metal material and 1s
disposed on two sides or left and right sides of the connec-
tion slot, and the locking structure can lock a locking portion
of the docking electrical connector to prevent the docking
clectrical connector from escaping in a direction opposite to
a docking direction.

19. The bidirectional duplex electrical connector accord-
ing to claim 11, wherein a maximum thickness of a front
section of the connection portion i1s thin and a maximum
thickness of a rear section of the connection portion 1s
thicker; or wherein the connection portion and the base seat
are integrally formed together; or wherein a rear section of
the connection portion and the base seat are integrally
formed together; or wherein the connection portion and the
base seat are mjection molded with a plastic material; or
wherein a rear section of the connection portion and the base
seat are 1njection molded with a plastic matenial.

20. The bidirectional duplex electrical connector accord-
ing to claim 19, wherein the connection portion 1s a tongue,
top and bottom surfaces of the tongue are the top and bottom
surfaces of the connection portion, a thickness of the front
section of the connection portion i1s smaller than 1.0 mm, and
a thickness of the rear section of the connection portion 1s
greater than 1.0 mm and smaller than 1.6 mm; or wherein the

10

15

20

25

30

35

40

45

50

55

60

65

26

connection portion 1s a tongue, top and bottom surfaces of
the tongue are the top and bottom surfaces of the connection
portion, a thickness of the front section of the connection
portion ranges from 0.6 mm to 1.0 mm, and a thickness of
the rear section of the connection portion 1s greater than 1.0
mm and smaller than 1.6 mm; or wherein the connection
portion 1s a tongue, and a thickness of the tongue 1s greater
than 1.0 mm and smaller than 1.6 mm.

21. A combination of a bidirectional duplex electrical
connector and a docking electrical connector, the combina-
tion comprising:

the docking electrical connector provided with an 1nsu-

lation seat and a metal housing covering the insulation
seat, wherein a {itting space 1s provided in the metal
housing, the fitting space 1s provided with a top surface
and a bottom surface, one end of the insulation seat 1s
connected to and provided with at least one connection
plate having a connection surface forming one of the
top surface and the bottom surface of the fitting space,
the connection surface 1s provided with a front section
and a rear section, and the rear section of the connec-
tion surface 1s provided with one row of elastically
movable connection points, which are elastically mov-
able up and down; and

the bidirectional duplex electrical connector, comprising:

a circuit board provided with two sets of circuits,
wherein the circuit board 1s provided with one or
multiple rows of bonding points, and the one or
multiple rows of bonding points are electrically
connected to the two sets of circuits:

a base seat; and

a tongue, wherein the tongue 1s provided on a front end
of the base seat, a front section and a rear section of
top and bottom surfaces of the tongue are flat sur-
faces, the circuit board 1s embedded 1nto, integrally
plastic injection molded with and fixed to the tongue
and the base seat, the base seat covers and rests
against top and bottom surfaces and left and right
side surfaces of the circuit board, each of the top and
bottom surfaces of the tongue 1s provided with a
connection interface, each of the two connection
interfaces comprises one row ol electrical connec-
tion points, the two rows of electrical connection
points are respectively arranged and exposed, and 1n
flat surface contact with and fixed to and only
provided on top and bottom flat surfaces of the front
section ol the tongue, the two rows of electrical
connection points are not exposed from the top and
bottom flat surfaces of the rear section of the tongue,
the two rows of electrical connection points are
respectively electrically connected to the two sets of
circuits of the circuit board, at least one pair of

clectrical connection points of the two rows of

clectrical connection points with a same circuit are

clectrically connected together through the circuit
board, and a shape of the tongue can be dual-
positionally and bidirectionally docked with the fit-
ting space of the docking electrical connector for
positioning.

22. The combination according to claim 21, wherein a rear
section of the circuit board 1s provided with the one or
multiple rows of bonding points; or wherein the two sets of
circuits are respectively disposed on top and bottom surfaces
of the circuit board; or wherein the multiple rows of bonding
points are two rows ol bonding points; or wherein the two
sets of circuits are respectively disposed on top and bottom
surfaces of the circuit board, the one or multiple rows of
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bonding points are two rows of bonding pads respectively
disposed on the top and bottom surfaces of the circuit board,
and the two rows of bonding points are respectively elec-
trically connected to the two sets of circuits.

23. The combination according to claim 21, wherein the
two rows ol electrical connection points are vertically
aligned flat contact connection terminals with an equal
length; or the two rows of electrical connection points are
vertically aligned flat contact connection terminals; or
wherein only one of the two connection interfaces is elec-
trically connected to the docking electrical connector.

24. The combination according to claim 21, wherein the
bidirectional duplex electrical connector further comprises a
metal shell covering the tongue and fitting with and resting,
against top and bottom surfaces and two side surfaces of the
base seat to form annular covering and resting; or wherein
the bidirectional duplex electrical connector further com-
prises a metal shell covering the tongue and fitting with and
resting against top and bottom surfaces and two side sur-
faces of the base seat to form annular covering and resting,
and a locking structure 1s provided, wherein the locking
structure 1s itegrally disposed on two sides or left and rnight
sides of the metal shell, and the locking structure can lock
a locking portion of the docking electrical connector to
prevent the docking electrical connector from escaping in a
direction opposite to a docking direction.

25. The combination according to claim 21, wherein the
circuit board 1s provided with a safety protection circuit, the
safety protection circuit 1s electrically connected to at least
one pair of electrical connection points of the two rows of
clectrical connection points, and the safety protection circuit
1s provided with a circuit safety protection device and/or
multiple safety circuit electrical elements to achieve circuit
safety; or wherein electrical connection points of the two
rows ol electrical connection points with a same ground
circuit and a same power circuit are electrically connected
together through the circuit board; or wherein electrical
connection points of the two rows of electrical connection
points with a same circuit are electrically connected together
through the circuit board; or wherein the two rows of
clectrical connection points are electrical connection points
with a same circuit and are electrically connected together
through the circuit board; or wherein at least one pair of
clectrical connection points of the two rows of electrical
connection points with a same circuit are arranged reversely.

26. The combination according to claim 21, wherein the
bidirectional duplex electrical connector further comprises a
connection slot disposed on the front end of the base seat, the
top and bottom surfaces of the tongue are disposed within
the connection slot, and the connection slot allows the
docking electrical connector to be dual-positionally and
bidirectionally inserted for positioning; or wherein the bidi-
rectional duplex electrical connector further comprises a
connection slot disposed on the front end of the base seat, the
top and bottom surfaces of the tongue are disposed within
the connection slot, the connection slot allows the docking
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clectrical connector to be dual-positionally and bidirection-
ally 1nserted for positioning, a locking structure 1s provided,
the locking structure 1s made of a metal material and 1s
disposed on two sides or left and right sides of the connec-
tion slot, and the locking structure can lock a locking portion
of the docking electrical connector to prevent the docking
clectrical connector from escaping 1n a direction opposite to
a docking direction.

27. The combination according to claim 21, wherein the

tongue covers and rests against top and bottom surfaces and
left and right side surfaces of the circuit board.

28. The combination according to claim 21, wherein the
base seat 1s provided with a fitting slot, the circuit board 1s
fit with and locks the fitting slot, and the one or multiple
rows of bonding points are exposed out of the fitting slot; or
wherein a rear section of the base seat 1s provided with a
fitting slot, the circuit board 1s fit with and locks the fitting
slot, the one or multiple rows of bonding points are exposed
out of the fitting slot, and the fitting slot covers and rests
against top and bottom surfaces and left and right side
surfaces of the circuit board; or wherein the base seat is
provided with a fitting slot, the circuit board 1s fit with and
locks the fitting slot, the one or multiple rows of bonding
points are exposed out of the fitting slot, the fitting slot
extends to the tongue, the circuit board i1s fit with the
connection portion, and the fitting slot covers and rests
against top and bottom surfaces and left and right side
surfaces of the circuit board.

29. The combination according to claim 21, wherein a
maximum thickness of the front section of the tongue 1s thin
and a maximum thickness of the rear section of the tongue
1s thicker; or wherein the tongue and the base seat are
integrally formed together; or wherein the rear section of the
tongue and the base seat are integrally formed together; or
wherein the tongue and the base seat are mjection molded
with a plastic material; or wherein the rear section of the
tongue and the base seat are 1injection molded with a plastic
material; or wherein the front section of the tongue 1s a
thinner plate body, top and bottom surfaces of the thinner
plate body are two front-section surfaces, the rear section of
the tongue 1s a thicker plate body, top and bottom surfaces
of the thicker plate body are provided with two rear-section
surfaces, and a side view of the tongue forms a convex
shape; or wherein the two rows of electrical connection
points are formed on two rows of terminals, and the two
rows ol terminals are embedded into and integrally plastic
injection molded with the tongue and the base seat.

30. The combination according to claim 29, wherein a
thickness of the front section of the tongue i1s smaller than
1.0 mm, and a thickness of the rear section of the tongue 1s
greater than 1.0 mm and smaller than 1.6 mm; or wherein a
thickness of the front section of the tongue ranges from 0.6
mm to 1.0 mm, and a thickness of the rear section of the
tongue 1s greater than 1.0 mm and smaller than 1.6 mm.

¥ ¥ # ¥ ¥



	Front Page
	Drawings
	Specification
	Claims

